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Acids Res. 12, 3373 (1984) (Fig. 1) , whose activities range between 0.1 and 1.8 gkat/1 medium. Most of these enzymes are thought to be typical for plant vacuoles (Table 1) [2, 4, 8] or animal lysosomes [10] and have in common that they are catabolic enzymes. To rule out that these enzymes were derived from dead cells, the distribution of the enzymes between the cells and the culture medium was studied. As can be seen from Table 1 typical cytoplasmic enzymes, such as malate and glutamate dehydrogenase could only be recorded from the cells, whereas typical vacuolar enzymes, such as acid phosphatase, esterase and phosphodiesterase are also present in the culture medium. Together with the observation that the cell suspension cultures consisted of healthy photomixotrophic cells, which contained less than 5% dead cells according to a light microscopic control, we can conclude that the enzymes are probably secreted into the culture medium. A similar assumption has been reached for peroxidase, which is secreted into cell culture media in a lightand calcium-mediated process [6, 11] . We could record these lyric enzymes in culture media of 12 plant species including Lupinus, Cytisus, Genista, Laburnum, Sophora, Symphytum, Conium, and Daucus. Therefore we assume that the occurrence of catabolic enzymes in cell culture media is a general, though rather unknown feature of suspensioncultured plant cells. However, a similar finding has been reported from animal fibroblast cultures, which release lysosomal enzymes into their culture media [10] . If we consider the catalytic properties of the enzymes found in the culture medium we can assume that most of them are involved in the breakdown of primary metabolites. Furthermore peroxidases are known to degrade a variety Naturwissenschaften 71 (1984) 9 Springer-Verlag 1984
